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GRCUJfDWAT:FR IN THgBXCRFEK AREA,VERNOH, B.C.
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British Columbia Department or Mines

Vietoria, B. C.

August 28, 1959.

(j)



T.'BLE OF CONTENTS

Introduction ••••••••••••••••••••••••••••••••••••••••••••

Sources or T~ater in the Area. .

General GeologY' •••••••••••••••••••••••••••••••••••••••••

Groundwater 1n the Area Betveen Lumb:. Road andBX

Creek ••••••••••••••••••••••••••••••••••••••••••••••

Groumwater in the Area North of BX Creek •••••••••••••••

1

1

2

1+

6



- 1 -

OROUlfDWATE! I.N TIm BX CREEKARf'A, VFRNON,B.C.

ID~Eo<bIs;t12D

Most of the ta:Mlers In the 1iX Creek area depend

upon wells tor their domestic vater supply. Seventeen. wells

north of' llXCreek are reported. to '0 dry in the winter months

and no increase in water supply bas reaulted troll attempts to

deepen se...ral ot the.. Many ot the tarmers af'tect,ed have

resorted. to hauling vater from nea.rby lakes during the dry

per1.ods but this has preTed expens1". and time c.onsum1ng.

The 'ister R11hts BranchrequQste4 the wrlterto make a stud1

ot the groUftdvaterln the nx. Creek area aJ1d to assess the

possibility or obtaining adequate domestic and tara water

supplies in the critical area by d••per drilling_

Thewriterspeut tour days in the field c0l1p111Dg

4ataon vella 1n an are. extendlD1 trOll the Lumby noad on the

80uth to about 3 miles lloJltth or BX creek, and trOll the city

of Vernon and the east aide or Swan Lake to the uninhabited

hills about 2 m11es east ot the cit)"_ Is1ttl@ uaetul infor

mation wa.s obtained on many of the wells 1f1hlch had been. due

man,. fears ;lgO.

SOHle•• or \rla;t=eE ·ia 'be Ar••

Fiye sources of water are relied upon by the truit

and stoek tarmers or the area tor their domestic and tara

requirements, precipitation, lrr18at1on, springs, the city
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water sup-r;lYt and wells. These v~ry eo,ns1derably1n dE?gree

or importance wlth1n limited areaa. The mean annual p,ree1pl

tati,on in the Vf:~rDOn are. trom 1919 to 19S0 was only lS.7 inches

and consequently the tru1t tarmer. depfJnd upon irr1,at1on tor

the maintenance ot their orchards. Irrigation water 1s mainly

suplclle4 by a £1-. whlch extends along 'the hillside on the

eastern sid,e at the area aM wtd.ch operatGs tor tOU1' .UIlmer

IlOnths. latural springs, issuing fro'lt fractured bedrock,

suprly sewral rarms with water tor l!omest1c use, tor water1,ng

cattle, and, in a rew cases, tor11a1ted irrigation in the

eastern part or the area south of lJX Creek. RelatlvelJ small

areas both north and south ot BX Creek are supplied vith 01ty

water. These are outlined on the accollpanyilll topographic plan.

Dug and dr1lled wells are the most 111.portantsource

ot vater tor domestie use in the area and .•any farmers also re11

upon them tor the watering otltoek andsORle .irrigation. f40st

or the wells have been dug b1 h.and and man,- &l'-e concrete lined

and covered with a heavy concrete lid. Soae tamers have in

stalled autoaa,tlc pumping systems but many .tlll draw water by

hand.•

GCngE', tLt9lqcX

The Ej~ Creek area 1$ gently undulating tarmland ri,alng

trOll the Kalamalk,a-Svan take flats at 8fJproximate elevation

1,280 feet to the rocky hillsides about 2 .:11e, east of Vernon.

t4'ost of the cultivated land 11•• at elevations between 1,1+00
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and 1,100 teet. :tL"<: Cr~ek flows southwest.erly and westerl:r

in a narrow gravel gorge about 80 feet deep near the centre

of the area. neveral sul1, intermittent, westward draining

creeks traverse the farmland especially in the extreme

northern part or the area.

TAle sU'per1tleal deposl ta ottfle area. have been

mapped by U. W. Xasmithland a portion of his Wln£1eld-Enderby

map ac'companles this renort (F1g. 1). The bedrock geology of

the area has been mapped by Rice aM Jones. 2 ThG tarmland

oceupying most or the area south ot 13X Creek and the flats

bordering the east side of Swan l,ake are underlain by tine

g~a1ned glacial lake sediments del'osl ted <luring the waning or
th. last glacier to oecupy this area. These sediments consist

of 1nterstratltled beds ranging 1n eomposttion trom clay to

san(! with a preponderance of silty sand and sandy silt. Gravel

lenses occur locally. CO$~r8e, locally stratj,t1ed sandy gravels

torm irregular terra,ces along the eastern margin or the area

both north and south ot UX Creek and t in part, 11e directly

upon bedrock. These gravels are belleved to have been de'Pos1ted.

as kUJe terraces along the JUt-rgin of the last glacier. Alluv1.al

tans and delta. tormed durIng the retreat of the last alaciert

and In post-gla.c1al time, border and underlie BX Creek and

underlie thfi extreme western marB1n of the area. 'these deposits

ISasmith, H.W.I B. C. t'epartment or Mines unpublished l'ef!ort.
2R1ce, H.M.A. and A.G. JO.Ms(l948) r Salmon Arm IJ(a.p-Area,
Geolog1calSoclety ot Canada, Prel1mlnary Paper 48:Jt..
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are predominantly sandy gravel in eomposition.

lfuch or the central part of the area north ot BX

Creek has been mapped as being uaderla1n by lce-compacted

sediments deposited prior to the last advance of glae1allce.

The maxlJmml depth of this glacial advance material 1s proba

bly over 200 teet. Where enCOWlt.,red In vater wells 1 t

appears to range widely 1n compost tlon and 11tholol1 e1l8ft

within small areas, although very permeable gravels appear

to predolllinate. Late glacial and post-glacial sed1m.ents torm

a thln1nterm1ttent veneer over these deposits.

The bedrock outcropplnc 1n the northern and eastern

parts ot the area has been mapped as schists and gneisses ot

the Lover Palaeozoic (1) Larkin formation and basic volcanics

ot the Carboniferous (?) and Permian Cache Creek Group.

Fractures and fissures in these rocks torm the channel"aya

tor much ot the water entering the unconaolldatedaqu1ters ot

the area.

GrgyndUlt,r ~D telll Uti §ttwtlD LYIIiJ ·BgM and IlX Creek

For convenience, the area has been divided into two

sections, one extendl.ng troa the Lumby Roa4to BX Creek and

the other trom :aX Creek to about 3 miles north ot the creek.

In the area south ot BX Creeke1ghty wells vere

exam1ned, and their locations are plotted on the accompanying

topographic plan. Brief notes on indlY1dual wells are included

in the appendix. Sixty-three wells ranging in depth trom 6 teet
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to 100 teet and. averagtng a'tJout30 teet have been QUI into

the glacial lake.edl_nt. in this area. ~1~1th the •.xception

ot wella S5 and 56 which are reported to have been dug Into

hard blue claypo8s1bly repres,ent1ng till overl:ring bedrock,

aoo a fe'll 'wells dug into gravel len••• , tbe'W'Glls In this

area ar-pear to drav their water trom highly permeable and

laterally continuous silty saNl members. Cla)"interbed. were

8ftparently enCOl2ntered in many vella indicating that some

water enterathE' wells from perched water tables. Viater levels

in early Al,lgust, 1959 ranged .from -2 teet to -70 teet and

averaged about -15 teet. t3easonal water level fluctuations

l'n ind1v1d11al wella are reported to be rel.t1tlvely minor and

year round pump11l1 or several or them to water small tu~rds of

cattle was unable to pump the.. vells dry.

A serles Q.f' springs issuing trOll fractures in bedrock

occurs along tbe roakyb111s1de on the eastern margin or the

area. Apparently these springs flow without any appreelable

seasonal vlfikrli.l.ti,on and a 8ingl.espring otten SUPT)ll.s several

properties with domestic and farm water.llthough the tarms

1n this eastern section derive most or their vater trOllsprines,

six wells hay. been dug into the kame terrace gravels. The

water level 1~ these Yella 1n early August, 1959 ranged trOll

-; teet to -1; teet and there '1.erertortedto be little seasonal

var1t'it1on in these levels. Also, near the I!UJlby Road three

vella (about 2,000 ree·t east of a spring) haft been <!llc1nto
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stratified gravels Jnap'P.d aSf~laclal advance material. This

material torma a ridge whIch encircle. the 2,000 teet high

rocky hill immediately south of the road. The water table

in these wells is near the ground sur.raee and the wells ...re

reported to give a year-.round water supply S'llrr101ent tor

dom~stlc an~ tarm requirements.

In summary', there seems to 'be no 1m.t'lJ,8d1ate ground

water shortage in thIs area. A, high percentage of the 'Vst,.r

sUPlIly1ng thE'~ unconsolidated aquifers 1s conducted to the

area through fractures and tlssures 1.11 the underlying bedrock.

Normal precipitation and irrIgation s~H,page also contribute to

the groundwater reservoir but appea.r to be of considerably

les. 1!Af,ortance. The ult1mate source ot the water 1n the

tractured bedrock is probably the wooded mountainous area to

the east.

GZSitlA1dvat,ra.D q~' Arel "MIl't)) or.)»> C;;ZIII

In the are. north ot BX Creek e1,abty-f1ve wells were

examined, 8,M their locations are plottedoD the aeeornpan11ng

topographic plan. Brier notes on individual vells arft included

in the appendix. On the accompanying plan an irregular north

east trending strip 1s outlined. This lies largely wIthin the

area ot 1ce··compacted sediments. The southwest tip of the

outlined areatalls wlth1nan area mapped as a raised delta

ot ax Creek. Twenty-tour wells ranging in 4epthtroa 2S t.et

to 135 teet and averaging approximatel)' 76 teet ha". been dug
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or drilled into these sediments. A rev of these vella have

been dry all ye.ar tor tbe pa.st .everal years, and many have

gone dry in the w1ntermonths. Only a few are r'eported to

give a l1mited domestIc water supply all 1ea.r. To the east

and northea.st ot the outl1M4 area. se.eral shallow vella in

the h1Ihlyp€~rm.eable kame terrace gravels are reported togl••

an adequate domestic vater supply all ,ear. W'ater levels in

the•• vells in August, 19,9 averaged only -7 teet. Downhill,

to the west ot the outlined area, ten wellsra1ll1ng in depth

trom 6 teet to 40 teet have been dug 1nto highly permeable

lands and gravels and the vater level. 1n these "'el181n

August, 1959 averaged. approXimately -11 teet. The owner.

reported that these 1118118 ga•• an adequate domestic water

supply all year.

Itapp'ears that the rela.tl...1y shallow "elle sur

round.1ng the outlined area obtain water from perched water

tables. Thea. water table. are related to underly1ng, til.

continuous, lenticular ma•••• ot impervious sediments lriac

with1npermeable sands and gravels. Well 101+A, which 18 a

drilled well, vas collared in OM or these impervious masses

wh1ch outcrops in that area and, 18 about 20reet thick. A

greatil' simplified. diagrammatic ero.a-section. 111u8trat1nc

the mechanism ot the groundwater movement wi thin and near

the Ol.ltllned area 1. shown 1n rieure 2. To the east and

northeast, above the out11ned area, water trom irrigation
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seepage, normal precipitation, and poss1blj-"'rrOl1 fractures

in the und.erly1ng bedrock enters th8perchedaqu1t~~rand

travels westward. 'fh. irrigation seepage appe,u!'s to be the

most IntrJortant 'it1atersouree tor this a.qu,iter during the

s1.1IIIl8r months, because the water level. in the wells are

reported to fluctuate considerably with th.e amount or :l,rr!

gat1:ng being done. The underlying 1t1'pervlous lenses do not

extend into the outlined area and eonsequently the perched

water, uponreaohlng the weste.rn limit ot the i mperv1OWl

lense., percolate. downwar·d to an underly1ng main vater ta.ble

at an unknown depth. ;~oW'ever, a small aa·auntot this water

fInds 1ts "way into the olltlined area and supplies S0Il8 ot the

wells with a limited quantity tor short periodsln, the summer

months. To the west, that 11, downhill trom the outlined are.,

irr1gation seepage and 'PrecIpitation supplies other perched

aquifers with water, and the nature ot the ground:water movement

in that area 1s much the .ame al it 1s to the east.

It appears that tb,e M,a1n water table has not been

encountered in any ot the wells in the outlined area or in the

area immediately arO\1.Dd it. However, its ft8Xi.... depth will

not be below 1,276 teet whIch. 1s the approximat.• el.vat1,on ot

Swan Lake and It wl1.1 probab1r be somevhl:t t high.'r. Themaln

vater table would eventua117 be encountered by deepening anr
ot the wells within the outlined area but it 18 impossible to

predi.at the depth necessary to accomplish this and the nature
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of the material. underlying this water table.

A local driller who employs a cable tool rig in

drilling for water in this area quoted th(~ writer ~~11.'0 'Per

foot for a 6-1neh diameter hole including the casing and $9.,0

per toot tor a It-inch diameter hole including the casing.

These prices are considered reasonable. It Is the writer's

opinion that :tn dril.ling with a cable tool rig to the d,epths

required in this area there would be a reasonable chance of

losIng the hole before the main vater table va.s encountered.

However, this coul.d be largely overCOD18 by collaring the holes

in already existing wells.

Pump1ngcosts to raise vater to the ground. surface

from deep wells, and costs of distributing the water throulh

out the area, would also have to be taken into eons1dera.t1on

in assessing the feasibility or supplying this area with water

trom this source. Th.is is assuming that a limited number of

wells can be demonstrated to provide an adequate vater supply

to the outlined area.



Approximate
Well Depth Depth to
10. (tt.) Water <rt.)

(Aug., 1959)
~.·__·•___r ____ ..

1 30 18

2 - 1.1

3 ... 11

It - 20

; - 20

6 - 20

1 - 10

8 - -
9 - 8

10 - It

11 - 10

12 - 11

13 - 10

llt - 10

15 - It

16 - 20

Water level approxtmately constant all year. Silty sand.
tf " .. .. .. .. He tI

" " " .. tJ " ft tt

.. .. " " It t • " ..

.- If '* If " tt " tt

" .. " .. ft .. .. tt

It .. .. It ft (f fl u

Adequate domestic sur;pl, all year. Silty sand.

.. It f.t Jf It U "
U '* iI « ff tf ..
n " ft It U it tt

" II It tf tf fl "
" " .. 11 tI ff tt

• ft " .. " tt ..
If .. " tt ft .. ..
" f.I ... .. it " U

ft It " " " .. ..
"------.~-----------.---.--. ----"----<-- ---- -------"-<--- - "_.. '>0_,-,",

(1)



60 .. ft " ft If but insufficient tor stock.
._. .__ wJl_;~~-~ar~ &ra~e~_~~_2 __t.e~_ tbj.eJ~J. .__

Well
10.

18

19

20

21

22

23

2l+

25

26

27

28

29

30

31

32

33

3lt

3S

Depth
<ft.)

28

30

31

-
-
-
-
-
-
-

100

70

12

12

10 - 15
10 15

10 - IS
12

8

5

;

~

75

3

surface

,0
20

- +
I

Remarks

Ade(luate domestic supply all year. Silty sand.
.. It .. » tl It ..
If " « R It n n

fl If » " ft Gravel.
M ., tf tI It n

" " " It It n

tt II tt M " ~l11ty sand.

.. n It .. " U ft

" • It II It " It

" It .. t1 n " It

" " " It tt " ".. If tf .. tf " "
ft n ff " n Gravel.
M tt ft " tt If

.. .- " tt .. ff

.. tt .. " It

" tf ff .. If

(11)



Approximate
~~~ .~~

Water (ft.)
(Aug., 1959),

.----_.-._. ~~..-. '--',_.~ -~- -----~ .--.--_..

16 Adequate domestie supply all year.

Adequate domestic and cattle surply.

Aeequate d~stlc supply all )"ear.

Abandonecl.

Adequate domestic supply all yetir.

"

"

ft

It

It " .. " ".. ft .. " ..
tf tt n fl ft

" If " tf tt

It .. tt It tI

" If .. " It

U It ft 't ..
.. " ft .. Jt

II .. ff " "

Occasionally goes dr7.

ldequate domestic supply all year.

9

9

15

10 - 1;

1S

7

1t-o

lt6

1

13

2'+

20

351-
7

8

S

30

-

21

20

;9
13

30

27

2lt

37

1)

19

13

It-2

32

11

11

Depth
Crt. )

36

37

38

39

~

ltl

lt2

1+3

ltI+

'+S

It6

It-7

It-8

1+9

SO
51

S2

~3

;It-

Well
No.

(111)



30 Adequate domestie supply all yea.r.

10 Used little.

101 Adequate domestic supply all year.

- .. ~ •.~- -~~ .•~..---, "-~'--" .~._.>- _._~._."--

Approx~t.e~'··r-----·-'---·~·-~------'---------··--·---.~-- "-'" '. .
! Depth to · Rem&rks
i water (ft.) i
! CAUI_, 1959) i.;--..---.-.~.,.~ ---._..-.............+---------_._-_ _-_ -.-.__ . ..~. __.._._ _.. _.__.._....... . _--.. '.'---' ."'-"

4; i Goes dry 1n winter. Clays.

~5 u." n "

Well Depth
Bo. (ft.)

55 ;0
56 ;0
51 1;.0. -50

58 22

59 15 - 80

60 12

61 32

62 10

6) 10

61t -
6; 16

66 22

-
100

8

10

ff .. " tf It

ft " " ft ..
If tt ft If R

It .. tI tt tt

.,
0' - 20' : elayey salld

20' - 21' : gravel
21' - 22' : bedroek

67

68

69

70

71

12

56

6

13 - 16

15

2

6

8

Went dry wlnter. 19;9.

Adequate domestic supply all year.

'* 't~ It It ..
" H " " "
ft tf " .. ..

(lv)



Remarks

Gravel.

" " "

" " It

U .. ..
" .. .1

" " "
It .. ...

" tt "
.. It ..
" H "
R " If

"

It

«

"

"

"

Adequate domestic sUl~ply all year.

Adequate domestic supply all year.

Adequa.te domestic supply all year.

Occasionally dry in winter.

Spring_

-

-

8

24

20

2

2

30

9

;

3

10

10

10

l+

20

20

-

20

12

21

12

32

25
30

6 - 9

6 - 9

35
18

1,

Depth
(tt.)

73

1lt-

7~

76

77

78

79

80

81

82

83

BIt

as
86

87

88

89

90

91

.ell
10.

(y)



Remarks

Adequate domestic supply all ycar.

Occasionally runs dJT but generally adequate supply all year.

O' - 21 1 J clay
21' - 21-6-' I saad
21-1-' - 1+6' J gravel

Goes dry In winter. (Hater-bearing horizon at -18 feet.)

Occasionally goes dry'.

Goes d!7 in winter.

Barely suftic1ent domestic 8u:pply all yeJi<r. Drilled well' It-lneh casing.
O' - 201 , e1a7

20' - 30' J gravel
30' - ? I silt
Gravel at bottomwa'ter-bearlng.

O' - 9' I gravel
9' - 12· I hardpan

... " " " tt

It .- fl tl ..
.. If .. It ft

It If " ft "

tt

Adequate dosestic supply all year.

Being dug, August 19,9.

Adequate domestic supply all rear.

-

-
10

19

20

19

19

60

62

60

88

Approx1aate
De~th to

Water (tt.)
(Aug., 1959)

20

17

-

37

1t-2

12

25
60

27

21

6;
112

65

98

Depth
(tt.)

Well
No.

92

93

9l+

lOS

10lts

9~

96

91

98

99

100

101

102

103

10ltA

(vi)



It It tt fl Jt (?)

It » n .t u (Silty sand at -14 teet water-bearing.)

It " tt n "

Remarks

Adequate domestic supply all year.

a,

16 H « .. » ..
If .. tI It tI

Ap'proxlmate
nenth to

Water (ft.)
(Aug., 1959)

8

28

18

13

Depth
(ft.)

Well
No.

106

107

108

109

110

111 30

112 1+,

113

111+

60

not
deep -

Goes dry Inv1nter. Hardpan.

Usually adequate supply.

115

116

117

118

119

120

121

122

123

124

135

6,
85

100

19

130

9

-

3

Goes dry in winter.

Barely sut'"t1clent for house:hold use.

Dry since autumn, 1958.

Barely suEtic1ent tor household use.

Nevly dug pit.

Dry. O· - 65' : gravel

Dry. 0 1
- 85' : gravel

Dry. O' - 100' I gravel

Barely sufficient tor household use.

(vii)



well
No.

Depth
(ft.)

Approximate t

Depth to
Water (ft.)
(AUI., 19,9)

?Iostly in rock. (6-ineh casing) Adequate domestic supply.

nan dry twice but generally adequate domestic suprly.

Adequate domestic supply all year.

Dry from January to irrigation season. (It-inch p1pe) 0' -4<;' I gravel

Dry in Winter.

Adequate domestic supply only.

Sometimes low but never dry.

Adequate domestie supply all year.

Has been pump dry_

t.nn

tf

Dr,.
Barely SUfficient tor household use.

A.deqtlate domestic suppl.y all year.
o' - l.tC f : gravel

DrY' in vinter.

Adeq.uate domestic: supply all year.

-

-

-

5

8

6

....

1

10

8

12 - 13
101

9

18

1l+

21

20

30'

6

6

24

12

lt8

'+3

91

60

16

shallow

J.2lt

125

126

127

128

129

130

131

132

133

1)4

1);

136

131
1)8

139

11+0

lltl

(viii)



Well
No.

Depth
(ft.)

Approximate
Depth to

,:sater Crt. )
(Aug., 1959)

Adequate domestic supply all year.142

1'+3

I1tJ+

23

2)

-
10

10

It

"

It

0· - 1,' l ,
1~' - 23 f I sand
23 • t t"dlrdpan

Dry. (Being dug August, 19,9.) Brown 01a7_

20 Adequate domest1c supply all 7ear.

(spring nearby)

(~iQter-bear1ng horizon 1s sand.)

n "
It "
" "
" ".. It

" ff

"

P tt

tf «

.. ..
If ..

(i .... \

.. .. It

t. " n

It .. tf

It It tf

.. " •
tt It ..

"

Adequate domestic supply all year.

Dry.

-
-

10

30

27

1.0

5'

surtace

14; 23

11+6 18

147 2;
IltS 6

11+9 8

lSO 8

151 1;

lS2 38

153 It.o

1S't 1+8 ,~- 0

155 19

156 10

157 8

1~8 6

lS9 38



27 Adequate domestic supply all year.

Dry. Near packing plant on east side of Swan Lake.
o• - 1't-O· : 1mp-ervinus clay

s,! Adequate domestic supply all year. O· - 58' : gravel

15 Dry.

.Remarks

"""

Ar-proximate
Depth to

Water (ft.)
(Aug., 1959)

Well De-;,th
No. (ft.)

160 )8

161 22

162 llto

163 58

16'+ -
165

(x)
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